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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an aluminum alloy sheet excellent in 
anti-crushability, processability into a complicated shape and having hi^ 
strength, and to provide a method for producing parts using the same. 

SOLUTION: This aluminum alloy sheet has a composition containing, by mass, 
0.4 to 0.8% Si, 0.4 to 0.8% Mg, 8sle;0.3% Fe and 86le;0.3% Mn, and the balance Al 
with inevitable impurities. The grain size in the sheet thickness direction of 
the crystal grains in the cross- section in the sheet thickness direction 
parallel to the rolling direction is defined as [rt], and the grain size in the 
rolling direction of the crystal grains is defined as [rl], the average value 
of [rt] is 86le;100 85mu;m, and the average value of (rl]/[rt], i.e., is ratio 
between [rl] and [rt] is 86ge;2. This aluminum alloy sheet is press-formed into 
a prescribed shape and is thereafter raised its strength to ≥230 MPa by 
artificial aging treatment. 
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BASIC-ABSTRACT: 

NOVELTY - An aluminum alloy plate (1) contains 0.4-0.8 mass% of each of silicon 
and magnesium, 0.3 mass% or less of each of iron and manganese, and remaining 
aluminum with unavoidable impurities. The grain size of crystal grain (g) 
along thickness direction (t) and along rolling direction (L) of alloy plate 
are set to rt' and rl*, respectively. The value of rt' is less than 100 mu m 
and mean value of rl/rt is 2 or more. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for manufacture of 
aluminum alloy plate. Press forming of aluminum alloy plate is performed to 
obtain a predefined shape and artificial aging is carried out to form a 
structural member having resistance of more than 230 MPa. 

USE - For motor vehicle structural members. 

ADVANTAGE - The aluminum alloy plate has excellent press forming property, 
strength, collapsible properly. 

DESCRIPTION OF DRAWING(S) - The figure shows position of grain structure in the 
aluminum alloy plate. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Contain below Mn:0.3 mass % 
and it has the presentation which the remainder becomes from an unescapable impurity and aluminum. When setting 
particle size of the direction of board thickness of the crystal grain in the direction cross section of board thickness 
parallel to a rolling direction to [rt] and setting particle size of said rolling direction of said crystal grain to [rl], while 
the average of [rt] is 100 micrometers or less the ratio of the above [rl] and the above [rt] the aluminium alloy plate 
excellent in the collapse nature characterized by the average of [rl]/[rt] being two or more. 

[Claim 2] Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Contain below Mn:0.3 mass % 
and it has the presentation which the remainder becomes from an unescapable impurity and aluminum. When setting 
particle size of the* direction of board thickness of the crystal grain in the direction cross section of board thickness 
parallel to a rolling direction to [rt] and setting particle size of said rolling direction of said crystal grain to [rl], while 
the average of [rt] is 100 micrometers or less the ratio of the above [rl] and the above [rt], after the average of [rl]/[rt] 
carries out press forming of the aluminium alloy plate which is two or more to a predetermined configuration The 
manufacture approach of an aluminium alloy member excellent in the collapse nature characterized by performing 
artificial-aging processing and manufacturing the member whose proof stress is 230 or more MPas. 
[Claim 3] Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Mn: After carrying out press 
forming of the aluminium alloy plate which has the presentation which below 0.3 mass % is contained and the 
remainder becomes from an unescapable impurity and aluminum to a predetermined configuration. When performing 
artificial-aging processing, setting particle size of said direction of board thickness of the crystal grain in the direction 
cross section of board thickness parallel to a rolling direction to [rt] and setting particle size of said rolling direction of 
said crystal grain to [rl], while the average of [rt] is 100 micrometers or less the ratio of the above [rl] and the above [rt] 
- the manufacture approach of an aluminium alloy member excellent in the collapse natiu-e characterized by 
manufacturing the member whose proof stress the average of [rl]/[rt] is two or more and is 230 or more MPas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the member which used the aluminium 
alloy plate and it which were excellent in the moldability and excellent in the collapse nature which is easy to deform, 
without fracturing when reinforcement is high and an impact is added by collision etc. especially about the manufacture 
approach of the member which used an aluminium alloy plate and it excellent in the collapse nature used for the side 
member of an automobile etc, 
[0002] 

[Description of the Prior Art] Recently, steel materials are replaced by the demand of lightweight-izing, and use of 
aluminium alloy material is being considered by the frame member and skin panel material of an automobile. 
[0003] JIS comparatively good about both corrosion resistance and a moldability also in aluminium alloy material The 
6000 system aluminium alloy attracts attention and the frame structure which used the extrusion mold material of this 
6000 system aluminium alloy is examined. Moreover, the plate which consists of a 6000 system aluminium alloy is 
being adopted as the skin panel of an automobile. 

[0004] It must stop however, having to arrange a member in the space where the automobile was restrained from 
diversification of the appearance of an automobile, a demand of the increment in a habitation tooth space, etc. On the 
other hand, the criteria in a safety aspect are also severe, and the member is asked also for improvement in collapse 
nature so that the impact at the time of a collision may be absorbed more than before. 

[0005] Therefore, it must stop having to arrange the member which has high collapse nature to a narrow tooth space, 
and a complicated configuration can be processed, and it has high reinforcement, and the member for automobiles 
which was further excellent also in collapse nature is needed. 

[0006] As 6000 system aluminium alloy material currently used as a member for automobiles, the alxmiinium alloy 
plate used as panel material of an automobile is indicated by JP,62-278245,A, for example. Moreover, the extrusion 
material used for the frame of an automobile is indicated by JP,6-25783,A and JP,9-256096,A. 

[0007] Moreover, the coagulation rate of the aluminium alloy containing Mg and Si is controlled, the configuration of a 
crystallization object is controlled, and the aluminium alloy plate which raised shock resistance is indicated by JP,9- 
263869,A. 
[0008] 

[Problem(s) to be Solved by the Invention] However, although the extrusion material currently indicated by above- 
mentioned JP,6-25783,A and above-mentioned JP,9-256096,A is excellent in impact absorptivity, extrusion material 
has constraint of a configuration, and after extruding, it has the trouble that it is difficult to process it into the member 
of a still more complicated configuration. 

[0009] There is a trouble that collapse nature is not enough, in the road transport department material fabricated using 
tiie aluminium alloy plate used for the panel material currently indicated by JP,62-278245,A on the other hand. Thus, 
fitness aluminium alloy material did not exist as road transport department material until now. 
[0010] Moreover, the aluminium alloy plate currently indicated by JP,9-263869,A performs cold working after hot 
rolling processing, and crystal grain is a homaxial grain. Therefore, since the load applied to an aluminium alloy plate 
at the time of an impact cannot be distributed well, there is a trouble that sufficient collapse nature is not obtained. 
[001 1] While this invention is made in view of this trouble, a complicated configuration can be processed and collapse 
nature is excellent, it aims at offering the manufacture approach of the member which used an aluminium alloy plate 
and it excellent in the collapse nature which has high reinforcement. 
[0012] 

[Means for Solving the Problem] The aluminium alloy plate excellent in the collapse nature concerning the 1st 
mvention of this application Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Contain 



below Mn:0.3 mass % and it has the presentation which the remainder becomes from an unescapable impurity and 
aluminum. When setting particle size of the direction of board thickness of the crystal grain in the direction cross 
section of board thickness parallel to a rolling direction to [rt] and setting particle size of said rolling direction of said 
crystal grain to [rl], while the average of [rt] is 100 micrometers or less the ratio of the above [rl] and the above [rt] ~ it 
is characterized by the average of [rl]/[rt] being two or more. When an impact joins a member, collapse nature means 
the deforming property, while a member absorbs an impact, without causing fracture etc. 

[0013] The manufacture approach of an aluminium alloy member excellent in the collapse nature concerning the 2nd 
invention of this application Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Contain 
below Mn:0.3 mass % and it has the presentation which the remainder becomes from an unescapable impurity and 
aluminum. When setting particle size of the direction of board thickness of the crystal grain in the direction cross 
section of board thickness parallel to a rolling direction to [rt] and setting particle size of said rolling direction of said 
crystal grain to [rl], while the average of [rt] is 100 micrometers or less the ratio of the above [rl] and the above [rt] — 
after the average of [rl]/[rt] carries out press forming of the aluminium alloy plate which is two or more to a 
predetermined configuration, artificial-aging processing is performed and it is characterized by manufacturing the . 
member whose proof stress is 230 or more MPas. 

[0014] The manufacture approach of an aluminium alloy member excellent in the collapse nature concerning the 3rd 
invention of this application Si: 0.4 thru/or 0.8 mass %, Mg:0.4, or 0.8 mass % and below Fe:0.3 mass % Mn: After 
carrying out press forming of the aluminium alloy plate which has the presentation which below 0.3 mass % is 
contained and the remainder becomes from an unescapable impurity and aluminum to a predetermined configuration, 
When performing artificial-aging processing, setting particle size of said direction of board thickness of the crystal 
grain in the direction cross section of board thickness parallel to a rolling direction to [rt] and setting particle size of 
said rolling direction of said crystal grain to [rl], while the average of [rt] is 100 micrometers or less the ratio of the 
above [rl] and the above [rt] - the average of [rl]/[rt] is two or more and it is characterized by manufacturing the 
member whose proof stress is 230 or more MPas. 

[0015] In this invention, the technical problem of above-mentioned this invention is solved by controlling appropriately 

the presentation of an aluminium alloy, and the gestalt of crystal grain. 

[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, press forming of the 
aluminium alloy plate which has the presentation of a claim and the gestalt of crystal grain is carried out to a 
predetermined configuration like the frame member for automobiles, after that, artificial-aging processing is carried out 
and the member whose proof stress is 230 or more MPas is manufactured. Thereby, it is low at the time of press 
forming, proof stress tends to fabricate it, and predetermined reinforcement can be obtained by performing artificial- 
aging processing after press forming, and raising proof stress. Moreover, in this invention, as for the gestalt of crystal 
grain, press forming should just go into the predetermined range instead of before artificial-aging processing after that. 
[0017] The reason for numerical limitation in the manufacture approach of an aluminixun alloy member of having 
excelled m the reason list for limitation of the presentation of the aluminium alloy plate excellent in the collapse nature 
of above-mentioned this invention and a crystal grain gestalt hereafter at the collapse nature of this invention is 
explained to a detail. 

[001 8] Si: At the time of aging treatment, with Mg, form compound phases, such as Mg2Si, this compound phase 
deposits, and 0.4 thru/or 0.8 mass %Si raise reinforcement. However, a compound phase and Si phases, such as Mg2Si, 
reduce collapse nature greatly, in order to crystallize or deposit as a big and rough particle and to work as an origin of 
minute destruction at the time of casting and solution-ized hardening processing. 

[0019] Moreover, it depends for this crystallization and a deposit condition on the content of Si. The content of Si 
caimot obtain reinforcement sufficient by under 0.4 mass %. On the other hand, if the content of Si exceeds 0.8 mass 
%, it will crystallize of deposit as a big and rough particle at the time of casting and hardening processing, and collapse 
nature will fall remarkably. Therefore, the content of Si is made into 0.4 thru/or 0.8 mass %. 
[0020] Mg: At the time of aging treatment, with Si, form compound phases, such as Mg2Si, this compoimd phase 
deposits, and 0.4 thru/or 0.8 mass %Mg raise reinforcement. However, in order that compound phases, such as Mg2Si, 
may crystallize or deposit as a big and rough particle and may work as an origin of minute destruction at the time of 
casting and solution-ized hardening processing, they reduce collapse nature greatly. 

[0021] Moreover, it depends for this crystallization condition or a deposit condition object on the content of Mg. The 
content of Mg cannot obtain sufficient reinforcement under by 0.4 mass %. On the other hand, if the content of Mg 
exceeds 0.8 mass %, it will crystallize or deposit as a big and rough grain at the time of casting and hardening 
processing, and collapse nature will fall remarkably. Therefore, the content of Mg is made into 0.4 thru/or 0.8 mass %. 
[0022] below Fe:0.3 mass % and Mn:0.3 mass % - Following Fe and Mn forms a particulate material at the time of 
homogenization heat treatment, and is detailed in crystal grain - and expanding granulation is carried out and this 



• contributes to improvement in collapse nature. However, collapse nature is also reduced while reducing a moldability, 
in order that a big and rough compound phase may be formed and this compound phase may work as an origin of 
minute destruction, if Fe and Mn are added superfluously. Therefore, the content of Fe is made below into 0.3 mass %, 
and the content of Mn is made below into 0.3 mass %. 

[0023] When setting particle size of the direction of board thickness of the crystal grain in the direction cross section of 
board thickness parallel to a rolling direction to [rt] and setting particle size of the rolling direction of crystal grain to 
[ri], it is the mimetic diagram in which, as for lOO-micrometer or less drawing 1 , the average of [rt] shows the location 
of the grain structure of this invention. As shown in drawing 1 , the direction cross section of board thickness parallel to ' 
the rolling dkection L of the aluminium alloy plate 1 is set to A. In this cross section A, the diameter of crystal grain in 
the direction t of board thickness of one crystal grain g is set to [rt], and the diameter of crystal grain in a rolling 
direction L is set to [rl]. JIS In a 6000 system aluminium alloy (aluminum-Mg-Si system alloy), when artificial-aging 
processing is added, in order that the non-sludge band (henceforth PFZ:Precipitation Free Zone) formed in the grain 
boundary along the grain boundary precipitate and the grain boundary which deposited big and rough may work as a 
point which promotes the origin of minute destruction, and propagation of destruction, destruction tends to progress 
^long a grain boundary. Therefore, a crystal grain gestalt also influences collapse nature greatly with the condition of 
these grain boundary deposits and PFZ. That is, when the big and rough crystal grain with which the diameter of crystal 
grain in the direction t of board thickness [rt] exceeds 100 micrometers exists, destruction becomes easy to progress in 
the direction t of board thickness along this grain boundary, and collapse nature falls. Therefore, the average of [rt] in 
the direction cross section of board thickness parallel to a rolling direction is set to 100 micrometers or less. 
[0024] The average of [ri]/[rt]: The larger one of the average of [rl]/[rt] in the cross section of a direction parallel to or 
more 2 rolling direction is desirable. However, with [ the average of [ri]/[rt] ] two [ or more ], good collapse nature can 
be made to provide. Therefore, the average of [ri]/[rt] is made or more into two. In addition, the grain structure of this 
invention differs from fibrous structure which is generated after rolling and solution treatment and is generated in 
extrusion material. 

[0025] In order for the proof stress after artificial-aging processing to fabricate a member with a complicated 230 or 
more MPas configuration, before carrying out press forming, the one where proof stress is lower is desirable. On the 
other hand, as a member used as an automobile frame member etc., since predetermined reinforcement is required, 
artificial-aging processing is performed after press forming, and proof stress is set to 230 or more MPas. 
[0026] In addition, if the conditions of artificial-aging processing are conditions with which the diameter of crystal 
grain and proof stress fill the range of this invention, it is desirable 1 thru/or for it not to be restricted, and for this 
contractor to be able to choose suitably and to process especially, in the temperature requirement which are 180 degrees 
C thru/or 230 degrees C for 10 hours. 
[0027] 

[Example] The property is concretely explained as compared with the example of a comparison about the example of 
the aluminium alloy member excellent in the collapse nature hereafter manufactured by an alimiinium alloy plate and 
this invention approach excellent in the collapse nature of this invention. 

[0028] After carrying out dissolution casting of the aluminium alloy which has the chemical composition shown in the 
following table 1, it homogenizes on the conditions of 4 hours with the temperature of 540 degrees C. Termination 
temperature succeedingly as it is first, at 260 degrees C thru/or 320 degrees C It hot-rolled so that the board thickness 
of a rolling riser might be set to 2.5mm, and fiirther, it heated with the above heating rate by 100-degree-C/, and after 
holding less than 4 seconds at 520 thru/or the temperature of 550 degrees C, it cooled and solution-ization-hardened to 
ordinary temperature with the above cooling rate bv 100-degree-C /. In addition, what is necessary is just to make hot 
rolling termination temperature into 260 timi/or 350 degrees C that what is necessary is just to choose suitably the 
conditions (working ratio or termination temperature of hot working etc.) of hot rolling, when the reduction of sectional 
area of hot rolling exceeds 95% in order to consider as the gestalt of the crystal grain of this invention. Moreover, it 
reached example Noof comparison. 10, and after 1 1 hot-rolled, it performed above-mentioned solution-ized hardening 
processing, performed cold rolling of 50% of heat treatment reduction of sectional area fiirther, and was taken as the 
aluminium alloy plate whose thickness is 2..5mm. Example No. of comparison 14 rolled out by making hot rolling 
termination temperature into 380 degrees C. Example No.of comparison 15 homogenized at the temperature of less 
than 500 degrees C. 

[0029] About this aluminium alloy plate, it gazed at the crystalline structure and collapse nature and proof stress were 
investigated. Furthermore, it investigated about the weldability usually demanded as an automobile frame member. 
[0030] As shown in drawing 1 , after the grain structure gave electrolytic etching to the direction cross section A of 
board thickness parallel to the rolling direction L of the aluminium alloy plate 1 which manufactured, it used the optical 
microscope, observed the ten visual fields of the range of board thickness xO. 1mm by one 50 times the scale factor of 
this, and measured the average of [rt] in the direction t of board thickness of this cross section A. fiirthermore, the ratio 



' of the diameter of crystal grain in the rolUng direction L of this cross section A, and the diameter of crystal grain in the 
direction t of board thickness - the average of [rl]/[rt] was measured. The diameter of crystal grain of this aluminium 
alloy **** [rt] and diameter ratio [rl]of crystal grain/[rt] are shown in Table 2. 

[0031] About press-forming nature, the aluminium alloy plate (blank) before performing above-mentioned artificial- 
aging processing in which a diameter is 220mm was used, the diameter extracted by 100mm with the cylinder punch 
which is 10mm, set height to 22mm, and the punch radius performed the shaping trial, and evaluated press-forming 
nature. About evaluation of press-forming nature, that in which O, necking, or a crack generated what was able to be 
fabricated was made into x. 

[0032] Collapse nature is a property which deforms without a crack arising in a member when shocking loads, such as 
a collision of an automobile, are added, and the member with good collapse nature is deforming in the shape of 
bellows, without a crack arising. That is, it is deforming into a gestalt which the member's folded up at about 180 
degrees. Therefore, evaluation of collapse nature is possible by static 180-degree bending test. 
[0033] 180-degree bending test whose bend radii are 2mm was performed, and this example estimated collapse nature. 
About evaluation of collapse nature, what a crack did not produce was made into O and what was fractured was made 
into x. 

[0034] About proof stress, it is JIS. The tension test was performed based on Z2241, proof stress was searched for 
0.2%, and this was made into proof stress. In addition, before performing evaluation and the tension test of collapse 
nature, it heat-treated on the conditions of 2 hours with the temperature of 190 degrees C to the test piece. 
[0035] If attached to weldability, for every test specimen, 180 A and a welding electrical potential difference performed 
23 V the condition for 85cm/, the speed of travel performed butt welding, and the welding current performed optical 
microscope observation of a weld zone cross section after that, investigated the existence of a micro fissure, and 
evaluated this. About evaluation of weldability, that from which the good joint without a micro fissure was obtained 
was made into O, and what the micro fissure generated was made into x. These results are shown in Table 3. 
[0036] 

Table 1] 





No. 




mm%) 


Mg 


Si 


Mn 


Fe 


Ti 


Al 


m 

M 


1 


0.6 


0.6 


0.2 


0.2 


0.02 


Bal. 


2 


0.6 


0.8 


0.2 


0.2 


0.02 


Bal. 


3 


0.3 


0.4 


0.3 


0.2 


0.02 


BaL 


4 


0.4 


0.6 


0.2 


.0.2 


0.02 


Bal. 


5 


0.8 


0.8 


0.1 


0.2 


0.02 


Bal. 


it 

m 


6 


0.6 


1.0 


0.2 


0.2 


0.02 


Bal. 


7 


0.6 


0.2 




0.2 


0.02 


Bal. 


8 


0.3 


0.8 


0.2 


0.2 


0.02 


Bal. 


9 


0.6 


0.6 


0.5 


0.2 


0.02 


Bal. 


1 0 


1.0 


0.6 


0.2 


0.2 


0.02 


Bal. 


1 1 


0.6 


0.6 


0.2 


0.5 


0.02 


Bal. 
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[Table 2] 
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No. 


No. 


m 


(Aim) 


[rj/[rj 




1 


1 




6 5 


3. 6 


n 


2 


2 




6 0 


4. 0 




3 


3 


ML 


3 0 


5; 2 




4 


4 


ML 


5 5 


3. 6 




5 


5 


ML 


9 0 


2. 5 




6 


6 


ML 


6 5 


3. 0 




7 


7 


ML 


15 0 


1. 7 


it 


8 


8 


ML 


5 5 


2. 8 




9 


9 


ML 


2 0 


7. 5 


m 


1 0 


1 




4 0 


1. 5 




1 1 


4 




4 5 


1. 3 




1 2 


1 0 


ML 


8 5 


2. 8 




1 3 


1 1 


ML 


4 0 


6. 0 




1 4 


1 


ML 


14 5 


1. 8 




1 5 


1 


ML 


6 0 


2. 8 
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fTa 


ble31 




No. 








0.2%iS;^j 
(MP a) 




H 

m 


1 


O 


o 


270 


O 


2 


O 


o 


285 


O 


3 


o 


o 


255 


O 


4 


o 


o 


250 


O 


5 


o 


o 


290 


O 


it 

m 


6 


o 


X 


280 


X 


7 


X 


X 


160 


X 


8 


X 


o 


175 


O 


9 


X 


o 


180 


O 


1 0 


o 


X 


265 


O 


1 1 


o 


X 


250 


O 


1 2 


X 


X 


250 


O 


1 3 


X 


X 


200 


O 


1 4 


o 


X 


250 


O 


1 5 


X 


O 


180 


o 



[0039] As shown in the above-mentioned table 3, each of a shaping trial, 180-degree bending tests, 0.2% proof stress, 
and weldability is good results, and example No. 1 in the range of this invention thru/or 5 were able to obtain the 
outstanding press-forming nature, collapse nature, reinforcement, and weldability. 



[094Q] On the other hand, since the content of Si was over the upper limit of this invention, the crack arose in 180- 
degree bending test, and example No.of comparison 6 were inferior in collapse nature. Moreover, weldability was 
inferior; 

[0041] Since the content of Si was under the lower limit of this invention, 0.2% proof stress is low and example No.of 
comparison 7 had inadequate remforcement. Moreover, since the average of [rt] was over the upper limit of this 
invention, the crack arose in 180-degree bending test, and collapse nature was inferior. Furthermore, smce the average 
of [rl]/[rt] was under a lower limit of this invention, collapse nature was inferior. Furthermore, weldability was inferior 
again. 

[0042] Since the content of Mg was imder the lower limit of this invention, 0.2% proof stress is low and example No.of 
comparison 8 had inadequate reinforcement. Moreover, press-forming nature was also inferior. 
[0043] Since the content of Mn was over the upper limit of this invention, example No.of comparison 9 were inferior in 
press-forming nature. 

[0044] Although example No.of comparison 10 had the presentation of an aluminium alloy plate, and the average of 
[rt] within the limits of this invention, since the average of [rl]/[rt] was under a lower limit of this invention, the crack 
arose in 1 80-degree bending test, and collapse nature was inferior. 

[0045] Although example No.of comparison 1 1 had the presentation of an aluminium alloy plate, and the average of 
[rt] within the limits of this invention, since the average of [rl]/[rt] was under a lower limit of this invention, the crack 
arose in 1 80-degree bending test, and collapse nature was inferior. 

[0046] Since the content of Mg was over the upper limit of this invention, the crack arose in 180-degree bending test, 
and example No.of comparison 12 were inferior in collapse nature. Moreover, press-forming nature was also inferior. 
[0047] Since the content of Fe was over the upper limit of this invention, the crack arose in 180-degree bending test, 
and example No.of comparison 13 were inferior in collapse nature. Moreover, 0.2%, proof stress is low, reinforcement 
is inadequate, and press-forming nature was also inferior. 

[0048] The average of [rt] exceeded the upper limit of this invention, since the average of [rl]/[rt] was under a lower 
limit of this invention, the crack arose in 180-degree bending test, and example No.of comparison 14 were inferior in 
collapse nature. 

[0049] 0.2%, proof stress is low, and example No.of comparison 15 have inadequate reinforcement, and were inferior 

in press-forming nature. 

[0050] 

[Effect of the Invention] As explained in full detail above, in this invention, it has the suitable outstanding press- 
forming nature and the reinforcement for an automobile frame member by controlling the gestalt of an alloy 
presentation and crystal grain proper, and the aluminium alloy plate in which collapse nature was excellent especially 
can be obtained. Moreover, by using this aluminium alloy plate, it has the high reinforcement which is not in the 
former, and the automobile frame member excellent in collapse nature can be obtained. 



[Translation done.] 



